Abstract

37
The gelatinization of waxy (very low amylose) corn and potato starches by high hydrostatic 38 pressure (HHP) (up to ∼1 GPa) was investigated in situ using synchrotron small-angle X-ray 39 scattering (SAXS) on samples held in a diamond anvil cell (DAC). The starch pastes, made 40 by mixing starch and water in a 1:1 ratio (by weight), were pressurized and measured at room revealed by small angle x-ray scattering (SAXS) (Cameron & Donald, 1992) .
77
Gelatinization is one of the most important processes in the industrial application of starch.
78
Besides heating starch in water, high hydrostatic pressure (HHP) can also be employed to 
90
The SAXS analysis in their study did not investigate the changes in the amorphous and In this study, synchrotron SAXS is used to probe in situ the effect of HHP on the structure of 97 waxy corn and potato starches. Synchrotron SAXS has the advantages over lab-bench SAXS, 98 due to its higher intensity and collimation, enabling data to be obtained in real-time, and 99 waxy starches were selected as they show clearly a peak corresponding to the lamellar phase.
100
To the best of our knowledge, this study is the first to report in situ synchrotron SAXS increased to ≥ 670 MPa, the value of α is higher than 3; suggesting the appearance of surface 181 fractal structure. It is suggested that the scattering objects of surface fractals are more 182 compact than those of mass fractals (Zhang, et al., 2014) .
184
Further analysis of the SAXS measurements were performed using the linear correlation 
208
Compared to the amorphous layers, the crystalline layers have higher degree of order and 209 rigidity thus are expected to be more resistant to compression (Perry & Donald, 2000) .
210
During gelatinization, the water penetrates into crystalline region, which results in an increase 
Highlights
• In situ SAXS is performed on starch dispersions under pressures of up to ~ 1 GPa.
• The starch granule fine structure is affected as soon as a pressure is applied.
• Waxy corn and potato starches showed similar structure changes due to pressure.
